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Evaluation of proliferative activity in oral squamous 
cell carcinoma by the AgNOR staining method 
 




Aim: the objective of this study was to evaluate the cellular proliferative activity of 
argyrophilic nucleolar organizer regions (AgNORs) in a series of oral squamous cell 
carcinoma (OSCC) cases and to correlate this activity with the histopathologic grade of 
the tumor defined by the World Health Organization (WHO).  
Methodology: twenty cases of OSCC obtained from the Diagnostic Histopathology 
Service of UPF database were studied. Age, gender and ethnic origin of the patients and 
oral site affected by the tumor were obtained directly from the histopathologic reports. 
The AgNOR technique was used for histochemical analysis of the tumors.  
Results: there was a predominance of OSCC in male patients in the sixth decade of life. 
The lip was the most affected oral site and WHO grade I was the predominant 
histologic grade. The mean number of NORs per nucleus in the sample was 2.00 
(standard deviation: 0.58). Pearson’s correlation test showed that the number of NORs 
in OSCC was directly correlated with histologic tumor grade (p = 0.021).  
Conclusion: the AgNOR method was useful as a diagnostic tool and prognostic 
indicator of OSCC when combined with conventional histopathologic analysis. 




Objetivo: avaliar a atividade proliferativa celular das regiões organizadoras nucleolares 
(AgNORs) em uma série de casos de carcinoma espinocelular da cavidade bucal (CECB) 
e correlacionar esta atividade com o grau histológico do tumor, definida pela 
Organização Mundial da Saúde (OMS).  
Metodologia: vinte casos de CECB estudados foram obtidos a partir de diagnóstico do 
Serviço de Diagnóstico Histopatológico da UPF. Dados relativos à idade, sexo e origem 
étnica dos pacientes, além da localização da lesão na cavidade bucal, foram obtidos a 
partir dos relatórios histopatológicos. A técnica de AgNOR foi utilizada para análise 
histoquímica dos tumores.  
Resultados: houve predomínio de CECB em pacientes do sexo masculino na sexta 
década de vida. O lábio foi o local mais afetado e o grau histológico I foi o 
predominante. O número médio de NORs por núcleo na amostra foi de 2,00 (desvio 
padrão: 0,58). O teste de correlação de Pearson mostrou que o número de NORs no 
CECB foi diretamente correlacionado com o grau histológico do tumor (p = 0,021).  
Conclusão: o método AgNOR foi útil como uma ferramenta de diagnóstico e indicador 
de prognóstico do CECB, quando combinado com a análise histopatológica 
convencional. 
Palavras-chave: AgNOR; Proliferação Celular; Diagnóstico; Carcinoma Espinocelular; 
Tratamento. 
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INTRODUCTION 
 
 It is difficult to establish the prognosis of patients with oral squamous cell 
carcinoma (OSCC) and most often it depends on an early and accurate diagnosis of this 
kind of cancer. Consequently, new diagnostic and prognostic methods of OSCC are 
necessary to guide the correct choice of the therapeutic modality for this disease1. 
Nucleolar organizer regions (NORs) are structures present inside the nucleolus 
of interphase cells and in acrocentric chromosome of the 13, 14, 15, 21 and 22 pairs 
from human cells in division process 2. Several studies have been demonstrated an 
association between the increased number of NORs and the higher tumor 
aggressiveness, considering that the median number of NORs per nucleus in malignant 
tumors is higher when compared to benign lesions, mainly in those cases presenting a 
malignant high-grade and poor prognosis 3-9. 
The silver staining technique for the detection of NORs (AgNOR) is used in 
histopathology because of its feasibility and low cost10. However, some studies 
evaluating neoplastic lesions with different characteristics by the AgNOR method have 
not found correlation between number of NORs and tumor behavior11-12, suggesting 
that NOR score is not a prognostic indicator of those lesions. 
Therefore, the objective of the present study was to evaluate cellular 
proliferative activity of OSCC cases by argyrophilic nucleolar organizer regions 
(AgNORs) method and to correlate it with the histologic grade of this tumor defined 
by the World Health Organization (WHO).  
 
MATERIAL AND METHODS 
 
The study was approved by the Ethics Committee of the University of Passo 
Fundo (UPF), Passo Fundo, RS, Brazil (protocol 117/2008). 
Twenty cases of OSCC diagnosed between 2000 and 2006 were randomly 
obtained from the Diagnostic Histopathology Service database, Institute of Biological 
Sciences, UPF. Age, gender and ethnic origin of the patients, as well as the affected oral 
site, were obtained from the histopathologic reports. Previously, all hematoxylin-eosin 
histological slides from either incisional or excisional biopsies were carefully reviewed 
by an oral pathologist in order to confirm the diagnosis.  
After that, a retrospective histochemical study of the OSCC cases was 
performed. For this, 5-µm sections were obtained from the 20 paraffin-embedded 
blocks and AgNOR staining was carried out according to the protocol described by 
Ploton et al.13. The number of NORs was determined in 200 nuclei of epithelial cells, 
randomly chosen, per tumor under immersion. Printed pictures of the different 
microscopic fields enlarged by 1000X of each OSCC, were obtained for this purpose. 
Only NORs present in truly dysplastic cells, which showed pleomorphism and 
hyperchromatism, identified during diagnostic confirmation of hematoxylin-eosin-
stained lesions, were scored. 
Silva et al. 
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The results were analyzed by descriptive statistics of frequency and by the 




Among the 20 OSCC cases studied, there was a predominance of male patients 
(n = 18) in the sixth decade of life (n = 10). The lip was the most frequently affected site 
(n = 6) and WHO grade I was the predominant histologic grade found (n = 10) (Tab. 1). 
 
Table 1. Epidemiological data, mean number of NORs per nucleus and WHO 
histologic grade of the 20 cases of oral squamous cell carcinoma studied. 
 
Case Gender Age 
(decade of life) 




1 Male 6th Floor/tongue 1.66 I 
2 Male 6th Lip 1.22 I 
3 Male 5th Tongue 2.66 III 
4 Male NA Cervical region 2.73 III 
5 Male 6th Tongue/retromolar 1.83 III 
6 Male 8th Lip 1.54 I 
7 Male 7th Lip 1.34 I 
8 Male 7th Lip 1.31 I 
9 Male 8th Lip 1.52 I 
10 Male NA Floor 1.97 I 
11 Female 7th Tongue 2.08 I 
12 Male 6th Floor 1.48 I 
13 Male 6th Floor 2.80 II 
14 Male 6th Floor 2.54 II 
15 Male 7th Tongue 3.12 II 
16 Male 6th Lip 1.85 I 
17 Male 5th Floor 2.65 II 
18 Female 6th Cheek mucosa 2.17 II 
19 Male 6th Cheek mucosa 2.68 III 
20 Male 6th Cheek mucosa 2.88 III 
NA = data not available in the patient record. 
 
The mean number of NORs per nucleus in the sample was 2.00 (standard 
deviation: 0.58) (Fig. 1). The three cases with the largest number of NORs per nucleus 
involved the floor of the mouth, tongue and cheek mucosa of men in their sixth and 
seventh decades of life. Two of these tumors presented grade II and one grade III. 
Pearson’s correlation test showed a direct association between the number of NORs in 
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Figure 1. Histopathologic slide of an oral squamous cell carcinoma stained submitted 




Considering the casuistic evaluated in the present research, we found that the 
prevalence of oral squamous cell carcinoma within 20 cases was 90% among men (n = 
18). The mean number of NORs per nucleus was higher in women (2.12) than in men 
(2.09). These findings suggest that women might present a higher cellular proliferative 
activity of OSCC than men. 
Male patients in their sixth decade of life were the most affected age group 
(50%). A larger mean number of NORs per nucleus was observed in the fifth decade of 
life (2.65), followed by the sixth decade (2.11), seventh decade (1.96), and eighth decade 
(1.53). These findings suggest that as much as younger the patient, higher is the 
proliferative activity of OSCC and, consequently, the aggressiveness of the tumor. The 
oral site most affected by OSCC was the lip. However, the mean number of NORs per 
nucleus, in decreasing order, was cervical region (2.73), cheek mucosa (2.58), tongue 
(2.27), floor of the mouth (2.18), retromolar region (1.83), and lip (1.46). Thus, OSCC in 
the cervical region presented the most aggressive behavior, whereas those affecting the 
lip presented the least aggressive behavior.  
Pearson’s correlation test showed a direct association (p = 0.021) between the 
number of NORs in OSCC and WHO histologic grade14. Similarly, this result is 
reported in other studies demonstrating an association between the increased number 
of NORs and the greater tumor aggressiveness3-9. Furthermore, Santo et al.5 showed 
that OSCC with 6 or more NORs per nucleus presents a more aggressive behavior and 
poorer prognosis than those with fewer NORs. In addition, Warnakulasuriya & 
Johnson8 studied the distribution of NORs as diagnostic markers of hyperkeratosis, 
dysplasia and OSCC and concluded that the number of NORs is a valuable prognostic 
marker for many malignant conditions, including OSCC. 
Silva et al. 
 
 
Odonto 2011; 19 (38): 115-121                                            119 
In contrast to, Epivatianos et al.11 investigated a possible correlation between 
anatomic location of the tumor and number of NOR in OSCC and did notobserve any 
significant differences. These authors suggested that the number of NORs may not be a 
prognostic indicator of OSCC, as opposed to the results found in the present study. 
According to Vuhahula et al.15 there is a positive correlation between the number of 
NORs and the anatomic location of OSCC. In that study, most patients with tumors in 
the floor of the mouth, retromolar region and salivary glands presented an elevated 
number of NORs and a fatal prognosis, whereas only two of 10 patients with tumors 
involving the palate presented an elevated number of NORs and an unfavorable 
prognosis. In addition, Teixeira et al.7 reported that the expression of NORs is a good 
indicator of the recurrence-free interval and prognosis of OSCC, results that are 
somehow in accordance with the present findings. 
One limitation of the present study is the fact that it was not possible to 
correlate the mean number of NORs/nucleus in OSCC with the clinical aggressiveness 
and prognosis of the tumor. Since the Diagnostic Histopathology Service of the 
Institute of Biological Sciences/UPF is only a diagnostic service, the dentists responsible 
for the biopsies refer the patients to other services for treatment. In relation to the 
application of the AgNOR technique, it is suitable and easy to be performed when the 
established protocol is followed. In the same way, Suto et al.10 stated that silver staining 
is an easy and low-cost method and is therefore widely used in histopathology studies. 
The current findings show a correlation between proliferative activity and 
WHO histologic grade of the tumor and suggest that the AgNOR method may be 
useful as diagnostic tool and prognostic indicator of oral carcinomas in combination 
with conventional histopathologic analysis. However, this is a preliminary study and 
further investigations involving different samples are necessary to confirm and 
optimize the correlation established in the present study. For example, AgNOR might 
be combined with other histochemical or immunohistochemical markers as reported 
by, Teresa et al.16 who concluded that a combination of Ki-67 and AgNOR is effective in 




 The present investigation shows the potentiality of the AgNOR method as a 
reliable diagnostic tool and prognostic indicator of OSCC in combination with 
conventional histopathologic analysis, taking into account the histopathologic 
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